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Anita Warbhuwan and Arun Padgaonkar (1993) Effects of calcium chloride and 
sodium fluoride on serum levels of calcium and inorganic phosphorous and histology of 
parathyroid gland in Acrochordus granulatus (Schneider). Bull. Inst. Zool., Academia 
Sinica 32(4): 236-241. We studied the effects of calcium chloride (hypercalcemic agent) 
and sodium fluoride (hypocalcemic agent) on the histology of the parathyroid gland 
and on serum levels of calcium and inorganic phosphorous in the snake, Acrochordus 
granulatus. Calcium chloride treatment (10 mg/100 gm body wt) resulted in hyper- 
calcemia after 4 hrs as well as on the 4th and 7th day and reached a maximum on 
the 14th day of treatment. Serum inorganic phosphorous levels did not show any sig- 
nificant change after 4 hrs and on the 4th day, but decreased significantly on the 7th 
and 14th day of treatment. 

Animals sacrificed 4 hrs following a single injection (20 mg/100 gm body wt) of 
sodium fluoride showed no effects on serum calcium levels. However, snakes which 
were given the same dose daily for 4 days (and sacrificed 4 hrs after the last injection) 
showed significant hypocalcemia. A serum inorganic phosphorous levels also showed 
a significant increase (p < 0.05) 4 hrs after and on the 4th day of treatment. 

The administration of a hypercalcemic agent (calcium chloride) resulted in degenera- 
tive changes in the parathyroid gland; treatment with a hypocalcemic agent (sodium 
fluoride) resulted in hypertrophy of the parenchymal cells of the parathyroid. We eae 
that parathyroid secretion is regulated by blood calcium levels. 


Key words: Hyper and Hypocalcemic substances, Parathyroid gland, Acrochordus 
granulatus. 


There have been few studies made on 
the control of parathyroid secretion in 
poikilothermous vertebrates. Since parathy- 
roid hormone is a predominant hypercalcemic 
agent in reptiles (Clark 1972, Clark and 
Laverty 1985), any alteration in serum calcium 
levels should affect parathyroid secretion. 
Up to now, parathyroid gland activity in 
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snakes in response to the exogenous ad- 
ministration of hypo and hypercalcemic sub- 
stances has not been studied. We therefore 
attempted to record histological changes in 
the parathyroid gland following alterations 
in serum calcium and inorganic phosphorous 
levels induced by the administration of 
hyper and hypocalcemic substances in the 
estuarine snake, Acrochordus granulatus. 
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Seven New Records of Gobiid from Taiwan 


genus Trimma from the Chagos Archipelago, 
central Indian Ocean, with descriptions of seven 
new species. Can. J. Zool. 62: 675-715. 


Tomiyama |. 1936. Gobiidae of Japan. Jap. J. Zool. 
7(1): 37-112. 
Winterbottom R. 1984. A review of the gobiid fish 
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MATERIALS AND METHODS 


Sixty snakes were kept in seawater tanks 
for 48 hrs prior to experiments; snakes were 
not fed during this period. Animals were 
separated into control and experimental 
groups (five animals in each group) for dif- 
ferent experiments. 

For short-term experiments, single in- 
jections of calcium chloride were given intra- 
peritoneally to single groups of five animals 
at a dose of 10 mg/100 gm body weight. 
The five animals in the control group re- 
ceived equivalent doses of saline. Both 
control and experimental animals were 
sacrificed 4 hrs after injection. For long- 
term experiments, calcium chloride was 
injected intraperitoneally every day to three 
groups of five animals each for 4, 7, and 
14 days, respectively. These animals were 
_ sacrificed 4 hrs following the final injection. 

= In a third set of experiments, sodium 
fluoride was administered intraperitoneally 
at a dose of 20 mg/100 gm body weight to 
a single group of five animals; five animals 
in the control group received equivalent doses 
of saline. Both control and experimental 
animals were sacrificed 4 hrs following in- 
jection. A second group of five animals 
received sodium fluoride . intraperitoneally 
at a dose of 20 mg/100 gm body weight 
every day for 4 days; five control animals 
received equivalent. doses of saline.. Both 


separated by centrifugation and: Analysed 
for serum calcium‘ and serum inorganic 


phosphorous content according to methods 
described by Trinder (1960) and Gomorri 
(1942), respectively. 

For histological observations, parathyroid 
glands from both control and experimental 
animals were fixed in Bouin’s fluid. Paraffin 
sections of parathyroid tissue cut at 5 » were 
stained using a hematoxylin-phloxin method. 
Results were evaluated for statistical sig- 
nificance using student’s t-test. 


RESULTS 
Biochemical changes 


It is clear that a single injection of cal- 
cium chloride caused significant hyper- 
calcemia (Table 1). Similar results were 
also obtained on the 4th, 7th, and 14th day 
of calcium chloride treatment. The maximum 
increase in serum calcium was observed 
on the 14th day. 

Levels of serum inorganic phosphorous 
in calcium chloride-treated snakes did not 
show any significant change after 4 hrs-or 
on the 4th day; however, they decreased 
significantly on the 7th and 14th day follow- 
ing treatment (Table 1). 

.A single injection.of sodium fluoride had 
no éffect on. -the level of .serum calcium. 
However, ally injettioné of sodium flugyide 


4 hrs and. on ithe ath day of recon q able 


RAE changes 


Sakos whioh’ were treated with’ ‘calcium 


the" changes | in ‘the Ja at ny’ gland. The 


parenchymal cells and their nuclei became 


shrunken (Fig. 1b), and'the cord-like arrange- 


en 
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Table 1. Effects of calcium chloride and sodium fluoride on serum calcium and inorganic 
phosphorous levels in the snake, Acrochordus granulatus 


rr eee 


Treatment — Duration Serum Calcium Serum Inorganic Phosphorous 
Control Experimental Control Experimental 
4 hrs 11.78 + 0.66 18.14 + 0.36*** 3.83 + 0.6 45 + 0.08 
4 days 11.06 + 0.29 18.37 + 0.43*** 3.28 + 0.16 3.83 + 0.19 
Calcium chloride - 7 days 12.5 + 0.62 18.63 + 0.13*** 5154013 3.25 + 0.19*** 


(10 mg/100 body weight) 14days 12.65 + 0.33 23.34 + 0.59*** 4.39 + 0.23 3.36 + 0.39* 


Sodium fluoride 4 hrs 11.36 + 0.56 10.88 + 0.56 3.87 + 0.43 6.11 + 0.71* 
(20 mg/ 100 body weight) 4days 10.69 + 0.60 5.95 + 0.17*** 4.704040 6.41 + 0.62* 


一 一- -~ 


mean + S.E.M.: five snakes were used in each experiment. 
*** ; p < 0.001 


ri . 
asi 


*:p < 0.05 


ment of-cells was disturbed. Degenerative 
changes were less marked in the parathyroid 
glands of animals sacrificed on the 4th and 
7th day of treatment. Prolonged treatment 
with sodium fluoride resulted in hypertrophy 


(1a) 


Fig. 1. Histological changes in the parathyroid glands 
of the snake, Acrochordus granulatus, following 
"calcium chloride or sodium fluoride treatment. 
(a) Control; (b) fourteen days of calcium chloride 
treatment; (c) four days of sodium fluoride treat- 
ment. Note the degenerative change in (b) 

and hypertrophy in (c). 
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of the parenchymal cells of the parathyroid 
gland (Fig. ic). These histological changes 
suggested parathyroid gland hyperactivity. 


DISCUSSION 


The administration of both single and 
multiple doses of calcium chloride in A. 
granulatus resulted in significant hyper- 
calcemia which peaked on the fourteenth 
day. The observed degenerative changes 
in the parathyroid gland were progressive 
and due to its inactivity under conditions of 
chronic hypercalcemia. These observations 
are in agreement with previous observations 
made in various groups of vertebrates in 
which regressive changes were observed 
in the parathyroid gland following hyper- 
calcemic stress (Stoeckel and Porte 1966 
1973, Nakagami 1967, Capen and Rowland 
1968, Kameda 1970, Rowland et al. 1971, 
Swarup and Das 1974 1978, Swarup and 
Srivastav 1979, Dubewar 1979, Swarup et 
al. 1987). 

The administration of sodium fluoride in 
A. granulatus resulted in parathyroid gland 
hyperactivity. Similar results were previ- 
ously obtained following injections of a dif- 
ferent hypocalcemic substance (EDTA) in 
this snake (Warbhuwan and Padgaonkar 
1991). Other researchers have demonstrated 
hyperplasia of the parathyroid gland in 
animals which were fed low calcium diets 
(Marine 1913, Ham et al. 1940). Our ob- 
servations for snakes are also in agreement 
with those of isona et al. (1976) for frogs 
and Dubewar (1979) for lizards. Although 
no direct measuremenis of blood parathyroid 
hormone levels in snakes are presently 
available, the hyperactivity of the parathyroid 
gland following the administration of a hypo- 
calcemic substance and the hypoactivity of 
this gland following the administration of 


a hypercalcemic substance both suggest ` 


that parathyroid secretion is dependent on 


blood calcium levels. 

A few researchers have emphasized the 
importance of the level of serum inorganic 
phosphorous in determining parathyroid 
hormone secretion (Tomblom 1949, Crawford 
et al. 1950). In our experiment a significant 
depletion in serum inorganic phosphorous 
levels was observed only on the 7th and 
14th day of calcium chloride treatment. 
Necrotic changes in the parenchymal cells 
of the parathyroid gland were evident well 
in advance of the observed serum inorganic 
phosphorous depletion. 

These results lead us to suggest that 
histological changes in the parathyroid gland 
following the administration of calcium 
chloride are due to high calcium levels rather 
than low inorganic phosphorous levels. 

Furthermore, serum inorganic phos- 
phorous levels showed significant increases 
following sodium fluoride treatment. Hyper- 
trophy was observed in the parathyroid 
glands of these animals, suggesting over 
activity of these glands. In another ex- 
periment, the administration of EDTA (a 
hypocalcemic agent) did not have any effect 
on serum inorganic phosphorous levels, al- 
though the parathyroid glands of EDTA- 
treated snakes showed signs of hyperplasia 
(Warbhuwan and Padgaonkar 1991). There- 
fore, we believe that parathyroid gland activity 
is not related to serum inorganic phosphorous 
levels. Following the same line of argument, 


‘we conclude that the parathyroid gland hyper- 


trophy observed following sodium fluoride 
treatment is due to low levels of serum 
calcium. 
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ACES RRES E Acrochordus granulatus (Schneider) 
ÉS F Se PE FES SH I Ww TE De Bl] PARRE E 
Anita Warbhuwan and Arun Padgaonkar 


本 研究 在 探讨 氯 化 钙 LIER) 与 所 化 销 ( ESEN ) BP RE(Acrochordus granulatus) 
之 副 甲 状 腺 组 织 学 及 血清 中 钙 离 子 与 无 机 磷 湾 度 之 影响 。 毛 化 钙 处 理 (10 mg/100 gm 体重 ) 后 ， 
4 小 上 时、 第 4 天 、 第 7 天 血 中 钾 砍 子 渡 度 升 高 ， 北 在 第 14 天 过 到 最 高 峰 ; mi PRR BEE 
4 小 时 和 后 及 第 4 天 北 无 显著 变化 ,但 在 第 7 天 及 第 14 天 后 则 显著 下 降 。 

单一 剂量 ( 20 mg/gm 体 重 ) 注射 氢化 钠 ，4 小 时 和 后 血 中 钉 离 子 渡 度 不 受 影响 ; 但 是 同样 剂 
量 连续 注射 4 天 ， 最 后 一 次 注射 后 4 小 时 ， 则 血 中 钙 离 子 流 度 下 降 ， 而 血 中 和 无 机 磷 洛 度 4 小 
时 及 4 天 和 后 上 则 显著 上 升 (p < 0.05) © i 

TES FP LS AC 氯 化 钙 ) 引起 副 甲 状 腺 之 退化 性 变化 , 而 注射 降 血 钙 剂 ( 氢化 钠 ) 则 引 
起 副 甲状 腺 实质 细胞 肥大 。 本 研究 结果 显示 蛇 类 副 围 状 腺 之 分 洲 受 血 钙 调控 。 
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Hai-Yin Wu and Yao- -Sung Lin (1993) Seasonal variation of the activity and range 
use patterns of a wild troop of Formosan macaque in Kenting, Taiwan. Bull. Inst. Zool., 
Academia Sinica 32(4): 242-252. The activity and range use patterns of a wild troop of 
Formosan macaque in Kenting were studied from October, 1987 to August, 1990. When- 
ever possible, troop activity and location were recorded every 15 minutes. Troop activity 
was divided into five categories (active, inactive, traveling, feeding, and feeding while 
traveling) and the location of the troop was recorded on a grid map consisting of 0.25 ha 
quadrates. Inactive and feeding were the two most important troop activities, occupying 
40% and 23% of the observation time, respectively. Significant differences in seasonal 
time budgets were found, and the diurnal patterns of troop activity are described in this 
paper. The home range of the study troop was 14 ha by quadrate method, or 19.5 ha 
by the minimum convex polygon method; range areas varied seasonally. The range 
use pattern of the troop was clumped; they spent 95% of their time in 12 quadrates. 
We found seasonal differences in the allocation of time by the troop in the core area 
quadrates; these differences may be related to both the characteristics of each quadrate 
and weather conditions. 


Key words: Activity pattern, Range use pattern, Macaca cyclopis 


Activity and range use patterns—the 
ways animals use time and space—reflect 
the adaptation of animals to their environ- 
ments. Interspecific comparisons reveal 
that primate activity and range use patterns 
are related to body size, food habits, and 
troop size. Home range size and the amount 
of time spent feeding and traveling decrease 
with the amount of foliage in the diet 
(Ciutton-Brock and Harvey 1977, Milton and 
May 1976). Environmental variables such 


as food distribution and abundance, weather 
patterns, habitat structure, and intraspecific 
interactions may also influence the activity 
and range use patterns of primates (Ber- 
covitch 1983, Clutton-Brock 1974, Gittins 
1982, Harding 1976, Harrison 1983, Isbell 
1983, Iwamoto and Dunbar 1983, Post 1981, 
Rasmussen 1985). Studies have shown 
that primates have various strategies for 
adjusting their ranging and foraging patterns 
to accommodate changing food supplies or 
weather conditions. During a lean season 
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